[600.1177; HA 3477; 01/613] 


LOW INERTIA ROLL 

BACKGROUND 

[0001] The present invention relates generally to rotary printing presses, and particularly to a 
low inertia roll for a rotary printing press. 

[0002] In the printing press technology, rolls having a low moment of inertia are desirable in 
a variety of applications. Such low inertia rolls are used as web-driven idler rolls and other 
rolls subjected to high accelerations and decelerations. 

[0003] Low density materials may be used to produce low inertia rolls. Such low density 
materials include carbon fiber, aluminum and magnesium. However, such materials may be 
prohibitively expensive and/or lack the strength required. Strong, inexpensive materials, such 
as steel, have been used to produce low inertia rolls by providing voids in the roll wall to 
reduce the moment of inertia of the roll. Such voids are typically formed by removing material 
from the roll. Unfortunately, the process of forming the voids can be slow and expensive, with 
a large percentage of wasted material. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides a method for making a roll for a rotary printing press. 
The method includes cutting a first strip of a first material so as to form a first web with a 
plurality of first tabs disposed one after the other and extending from the first web; bending the 
plurality of first tabs relative to the first web so as to form a first strut strip having the first tabs 
extending from the first web at an angle relative to a surface of the first web; and wrapping the 
first strut strip about a cylindrical form, the strut strip following a helical path about the 
cylindrical form so as to form a cylindrical tube with the plurality of first tabs projecting 
therefrom. 


[0005] A method according to an embodiment of the present invention may further include 
gluing adjacent wraps of the first web to each other. 

[0006] A second strip of a second material may be wrapped about the cylindrical form so as 
to form a substrate for the first web. 

[0007] A layer of an adhesive may be applied to the substrate before the wrapping the first 
web. Moreover, the substrate may form an inner wall of the roll. 

[0008] The first web may form an inner wall of the roll. 

[0009] A method according to an embodiment of the present invention may further include 
wrapping a third strip of a third material about projecting ends of the plurality of first tabs so 
as to form a cylindrical outer wall disposed at a distance from the wrapped first web, the 
plurality of first tabs extending between the wrapped first web and the wrapped third strip. 

[0010] The bending of the plurality of first tabs relative to the first web may be performed so 
as to form a plurality of straight first tabs projecting at an acute angle' from the surface of the 
first web and a plurality of bent first tabs projecting generally perpendicularly from the surface 
of the first web. The plurality of bent first tabs may include respective bent end portions 
projecting generally parallel to the surface of the first web and away from the straight first tabs, 
the straight and bent first tabs projecting from the first web in an alternating fashion. 

[001 1] A method according to an embodiment of the present invention may further include 
cutting a fourth strip of a fourth material so as to form a second web with a plurality of second 
tabs disposed one after the other and extending from the second web. The plurality of second 
tabs may be bent relative to the second web so as to form a second strut strip with the plurality 
of second tabs extending from the second web at an angle relative to a surface of the second 
web. The bending may be performed so as to form a plurality of straight second tabs 
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projecting at an acute angle from the surface of the second web and a plurality of bent second 
tabs projecting generally perpendicularly from the surface of the second web, with the plurality 
of bent second tabs including respective bent end portions projecting generally parallel to the 
surface of the second web and away from the straight second tabs. The straight and bent 
second tabs may project from the second web in an alternating fashion. Moreover, the 
embodiment may include wrapping the second strut strip about the cylindrical form with the 
second strut strip following the helical path about the cylindrical form. 

[0012] A fifth strip of a fifth material may be wrapped about the cylindrical form before the 
wrapping the first strut strip and the second strut strip so as to form an inner wall of the roll. 

0 [001 3] The wrapping of the first strut strip and the wrapping of the second strut strip may be 

g performed so as to interlock the straight first and second tabs in an alternating fashion, the 

% respective bent end portions of the bent first tabs projecting away from the respective bent end 
portions of the bent second tabs. 

r. 

l [ [0014] Before the wrapping of the first strut strip and the wrapping of the second strut strip, 

P the first strut strip and the second strut strip may be disposed so as to interlock the straight first 

ru 

Q J and second tabs in an alternating fashion, the respective bent end portions of the bent first tabs 

I projecting away from the respective bent end portions of the bent second tabs. 

i 
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' [0015] A sixth strip of a sixth material may be disposed at the first and second webs before 
the wrapping the first strut strip and the wrapping the second strut strip. 

[0016] A seventh strip of a seventh material may be disposed at the bent second and fourth 
tabs before the wrapping the first strut strip and the wrapping the second strut strip. 

[0017] Before the wrapping the first strut strip and the wrapping the first strut strip and the 
wrapping the second strut strip, a sixth strip of a sixth material may be disposed at the first and 
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second webs, and a seventh strip of a seventh material may be disposed at the bent second and 
fourth tabs. 

[0018] The present invention also provides a roll for a rotary printing press. The roll includes 
a first web disposed along a helical path so as to form a tube, and a plurality of first tabs 
disposed one after the other and extending from the first web at an angle relative to a surface 
of the first web. 

[0019] The apparatus and method according to the present invention provide a way of 
relatively inexpensively producing high strength, low inertia rolls. The tabs form struts 
between inner and outer walls, providing for high strength in the roll. The relatively large 
voids in the roll wall formed between tabs provide for low inertia. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The present invention is elaborated upon below with reference to the accompanying 
drawings. 

[0021] Fig. 1 shows a schematic perspective view of an apparatus for making a roll. 

[0022] Fig. 2 shows a perspective view of a two components for making a roll. 

[0023] Fig. 3 shows a cross-sectional view of a composite strut member having the two 
component shapes shown in Fig. 2 interlocked between an inner and an outer band. 

[0024] Fig. 4 shows a perspective, partially cut-away view of a composite roll formed using 
the composite strut member shown in Fig. 3. 


DETAILED DESCRIPTION 


[0025] Referring to Fig. 1, a perspective view of an apparatus for making a roll is shown. 
Strip of material 1 is fed in direction 1 1 from supply roll 12. Strip of material 1 is processed in 
a continuous fashion. Die cutting cylinders 2 partially cut strip of material 1 such that there 
remains a connected web 3 connected to tabs 4. Next, tabs 4 are bent relative to web 3 in a 
forming operation in forming section 5 to produce structured strip 13 having tabs 6 projecting 
away from the web at angle a. In Fig. 1, tabs 4 are shown bent approximately perpendicular to 
web 3, i.e., angle a is approximately 90°. Structured strip 13 is then wrapped around mandrel 
9 that is rotating in direction 10 so as to form a plurality of adjacent wraps 35. Structured strip 
13 is wrapped around mandrel 9 with web 3 tangent to surface 14 of mandrel 9. As structured 
strip 13 is wrapped around mandrel 9, tabs 6 are forced into a substantially radial orientation 
** relative to the mandrel, with projecting ends 26 pointing away from the mandrel. Structured 
strip 13 follows a generally helical path 7 along longitudinal axis 8 of mandrel 9 as the 
mandrel rotates so as to form a cylindrical tube, similar to composite roll 33, shown in Fig. 4, 
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[0026] Strip of material 1 may be made of any suitable material, such as steel, for example, or 
of a composite of materials. Though a continuous strip of material 1 may be used, in certain 
h* i embodiments of the present invention, a plurality of strips of material 1 each having a finite 
iff i length may be used in a serial process in which the finite lengths are sequentially wrapped 
\ around mandrel 9. 

[0027] Fig. 1 shows die cutting cylinders 2 for cutting strip of material 1 . In other 
embodiments of the present invention, other types of cutting devices may be used to from tabs 
4 and connected web 3. 


[0028] Forming section 5, used to bend tabs 4 relative to web 3, may be any type of device 
suitable for bending the material of strip of material 1. Suitable bending devices include sheet 
metal brakes and bending levers, for example. Such devices and their use in forming 
techniques would be familiar to one of skill in the art. 
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[0029] While angle a is depicted in Fig. 1 as being approximately 90°, in other embodiments 
of the present invention, tabs 4 may be bent at any of a variety of angles relative to web 3, i.e., 
angle a may range between 0° and 180°. 


[0030] Mandrel 9 may be any suitable generally cylindrical form suitable for supporting and 
facilitating the wrapping of structured strip 13. Any suitable winding system may be used to 
perform the wrapping operation, a variety of which will be known to those of skill in the art. 
For example, a pendulum support system such as that disclosed in U.S. Patent 6,080,258, 
assigned on its face to applicant and which is hereby incorporated by reference herein, may be 
employed. 

[0031] One or more adhesives may be applied between adjacent wraps 35 of structured strip 
13 so as to form a rigid tube or roll. Also, one or more layers>of^a--material~may.be_wrap ped _ 
onto mandrel 9 before wrapping^tructured stri p 13 so as to form a substrate forj hejstrip^ 
pr ovide additional structural ^ support for the final ro ll. Moreover, one^or more layers^ of a 
mate rial may be wrapped onto projecting e nd^6^ofta bs 6 so as to form an outer wall of the 
final roll. One or more adhesives may be employed between the various layers and between 


stmHure£ strip 13 and the laye rs^asn ecessary. In certain embodiments of the present 
invention, adjacent wraps of material may be welded together. Moreover, a variety of 
strengthened, surface treatments, etc., may be employed to produce a suitable final roll. 
Details of such adhesives, welding, strengthened, treatments, etc., will be apparent to those of 
skill in the art, and need not be elaborated upon here. 

[0032] Fig. 2 shows a perspective view of two components for making a roll according to 
another embodiment of the present invention. Left-hand component 31 includes continuous 
web section 15, and alternating straight tabs 16 and bent tabs 20. Right-hand component 32 
includes continuous web section 17, straight tabs 19 and bent tabs 18. Left-hand component 
31 and right-hand component 32 may be cut and formed in a process similar to that described 
above with reference to Fig. 1. In Fig. 2, straight tabs 16 are shown alternating, one after the 




other, with bent tabs 20. In other embodiments of the present invention, one straight tab 16 
may be followed by two bent tabs 20, for example, or vice-versa. Similarly, straight tabs 19 
and bent tabs 18 of right-hand component 32 may be arranged in a variety of alternating 
configurations. Many variations are possible within the scope of the present invention. 

[0033] Fig. 3 shows a cross-sectional view of a composite strut member 21 formed by left 
and right-hand component shapes 31 and 32, respectively, shown in Fig. 2, interlocked 
between bands 23 and 29. Left-hand component 31 is disposed relative to right-hand 
component 32 so that straight tabs 16 of left-hand component 31 interlock, i.e., are nested side- 
by-side in an alternating fashion, with straight tabs 19 of right-hand component 32. Straight 
tabs 16 and straight tabs 19 form a crossing pattern as shown in Fig. 3. The specific nested 
pattern of straight tabs 16 and 19 and bent tabs 18 and 20, i.e., the number of straight tabs 16 
that are adjacent to a straight tab 19, or to a number of straight tabs 19, etc., depends on the 
specific configuration of left and right-hand components 31 and 32, respectively. As discussed 
above, and as would be apparent to those of skill in the art, many variations for the 
configurations of left and right-hand components 31 and 32 are possible within the scope of 
the present invention. 

] 

[0034] Bands 23 and 29, respectively, are provided for holding left-hand component 31 and 
! right-hand component 32 together and adding structural support. Continuous web section 15 
of left-hand component 31 is secured to band 23 at interface 22, and continuous web section 
17 of right-hand component 32 is secured to band 23 at interface 24. Bent tabs 20 of left-hand 
component 31 are secured to band 29 at interface 40, while bent tabs 18 of right-hand 
component 32 are secured to band 29 at interface 41. Straight tabs 16 of left-hand component 
31 are secured to band 29 at interface 28, while straight tabs 19 of right-hand component 32 
are secured to band 29 at interface 30. An adhesive or other appropriate joining device may be 
employed at interfaces 15, 17, 40, 41, 28 and 30 to effect the securing. Left and right-hand 
components 3 1 and 32, as well as bands 23 and 29, may be made out of any suitable material 
or combinations of materials. Suitable materials include steel and plastics, for example. 


[0035] Fig. 4 shows a perspective, partially cut-away view of a composite roll 33 formed 
using composite strut member 21 shown in Fig. 3. Composite roll 33 includes outer wall 37, 
inner wall 38, tubular interior space 38 being formed inside inner wall 42. Voids 36 are 
formed between straight tabs 16 and 19 and/or bent tabs 18 and 20. To form composite roll 
33, composite strut member 21 may first be formed from left-hand component 31, right-hand 
component 32, band 23 and band 29, then the composite strut member wrapped around 
mandrel 9, as described above with reference to Fig. 1. If composite strut member 21 is 
wrapped with band 29 to the inside, then band 29 forms inner wall 42 of composite roll 33 and 
band 23 forms outer wall 37 of the composite roll. If composite strut member 21 is wrapped 
with band 23 to the inside, then band 23 forms inner wall 42 and band 29 forms outer wall 37 
of composite roll 33. 
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[0036] A variety of processes, and a variety of ordering of process steps, may be used to 
jig j produce composite roll 33. For example, in some embodiments of the present invention, left 
: !i j and right-hand components 3 1 and 32 may be wrapped sequentially. Band 29 may be first laid 
h* down on mandrel 9 in a wrapping process, and a layer of adhesive applied to the band. Then, 

for example, left-hand component 31 may be wrapped onto band 29. Next, right-hand 
component 32 may be wrapped onto band 29 so that straight tabs 16 interlock with straight 
tabs 19. A layer of adhesive may be applied to continuous web sections 15 and 17, and band 
23 then wrapped onto the continuous web sections to form composite roll 33. Additional 
layers of material, as well as various adhesives, strengthened, surface treatments, etc., may be 
employed, as discussed above with reference to Fig. 1 . 


[0037] In certain embodiments of the present invention, a cooling fluid may be passed 
through interior 38 of composite roll 33, or through voids 36 formed between straight tabs 16 
and 19 and/or bent tabs 18 and 20. Straight tabs 16 and 19 and/or bent tabs 18 and 20 may be 
used to conduct heat from outer wall 37 of composite roll 33 to the cooling fluid. Moreover, 
the cooling fluid could be used to transfer heat from inner wall 42, for example to dissipate 
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heat from bearings (not shown) associated with composite roll 33. 

[0038] It will of course be understood that the present invention has been described above 
only by way of example and that modifications of details can be made within the scope of the 
invention. 


